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(54) Method and apparatus for amplifying design information into software products 



(57) The software amplification system convenient- 
ly transfornris design information stored in a database 
into desired software products. The system transforms 
the database in a manner specified by a control file. The 
control file is essentially a parameterized sample of the 
desired output, interspersed with control instructions 
that instruct how to manipulate the design data and cre- 
ate the desired object. 
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Description 

Field of the Invention 

[0001] The present invention relates to the construc- 
tion of software products. More specifically, the Inven- 
tion relates to a system for conversion of stored design 
information into desired software products. 

Description of the Related Art 

[0002] Many software programs are based, in whole 

or in part, on an underlying type of design data such as 
message sets, Finite State Machines (FSMs), and rule 
based sets. Often this design data is not formally spec- 
ified, but is hard-coded manually in a programming lan- 
guage that is compiled into machine code to be execut- 
ed by a given processor and operating system. Design 
data or information is also specified in system require- 
ments, documents or published standards, and is then 
translated by hand into source code for a specific appli- 
cation. Current practice requires that the reuse of infor- 
mation in a different application environment be accom- 
panied by the difficult and expensive process of writing 
a new source code adapted to the new environment. 
[0003] Design data or information can be defined as 
data that specifies the objects of a computer system en- 
vironment, Its properties and interconnections. Exam- 
ples of objects Include a block of code, a requirements 
document, a worldwide web (WWW) page, a design 
specification including information used only within the 
object, input/output interfaces, graphic user interface 
(GUI) pages, and hardware and software operating and 
maintenance procedures, such as diagnostics and sys- 
tem installation. Software objects used In a standard in- 
terface are applicable to a variety of applications be- 
cause the object has no dependencies on a specific en- 
vironment. A computer using the standard Interface can 
therefore use design information for developing various 
objects or computer products If access to the Informa- 
tion does not depend on a specific object or environ- 
ment, 

[0004] Design information can retain its usefulness for 
years extending across current and future environ- 
ments. Design information can be reused In many ways 
throughout its life cycle and may cross numerous prod- 
uct releases and product tines. Therefore, its lifetime 
may be longer than any single product as it is adapted 
to changing technologies and requirements. Reuse of 
design information can facilitate faster delivery of high 
quality software, provide real-time synchronization be- 
tween the production of requirements, documentation 
and software, and allow rapid response to an ever 
changing environment. 

[0005] Stored design information can be easily adapt- 
ed to a variety of uses. However, the present methods 
and techniques of reusing data compromise these ad- 
vantages. The present day requirement for expensive 
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human intervention to translate the design information 
Into software products slows software development, Im- 
pairs synchronization between the production of re- 
quirements, documentation and software, and slows the 
5 response to changes in the environment. 

[0006] A need therefore exists to provide an automat- 
ic system for extracting stored design information from 
a design information database to assemble and format 
objects and software products using a minimum of man- 
to ual intervention. 

Summary of the Invention 

[0007] The present invention provides a software am- 

15 pllfler that converts stored design information to a de- 
sired format to produce a desired software product or 
object such as program code, source code, documen- 
tation, design diagrams, web pages, etc. According to 
a first preferred embodiment of the present invention, 

20 the software amplifier receives design Information from 
a database as a first input, template information and 
control information as a second input, and a rules set as 
a third input. The template information is preferably a 
plain text parameterized sample of the desired object 

25 format and is stored In a control file. The control infor- 
mation is stored in the control file with the template in- 
formation to direct the retrieval of desired design infor- 
mation from the database and shape the design infor- 
mation Into an output according to Instructions included 

30 In the control Information. The rules set processes the 
control file and produces the desired object or software 
product based on the rules. 

[0008] In a second preferred embodiment of the 
present Invention, the software amplifier receives de- 

35 sign information from a database as a first Input, and a 
control file as a second input. The control file in the sec- 
ond embodiment is a computer program that includes 
the template Information and control information format- 
ted in a commercial programming language. The tem- 

40 plate information is preferably a plain text parameterized 
sample of the desired object format that is converted into 
print statements. The control infonnation directs the re- 
trieval of desired design infomiation from the database 
and shapes the design infonmation into an output ac- 

45 cording to instructions included in the control Informa- 
tion. The control file is executed by the commercial pro- 
gramming language compiler to produce the desired ob- 
ject or software product. 

50 Brief Description of the Drawings 

[0009] The invention will be described in detail with 
reference to the following drawings, wherein like numer- 
als represent like element and: 

55 

Fig. 1 illustrates a software amplification system ac- 
cording to a preferred embodiment of the invention; 
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Fig. 2 is a flowchart illustrating the operation of a 
software amplification system according to a first 
embodiment of the present invention; 

Fig. 3 illustrates a database that stores design in- 
formation; 

Fig. 4 is an example control file for an excerpt of a 
requirements document with template information 
according to the present Invention; 

Fig. 5 is the example control file of Fig. 4 Including 
control information according to the first embodi- 
ment of the present invention; 

Fig. 6 is an example requirements document object 
based on the control files shown In Figs. 5 and 8; 

Fig. 7 is a flowchart illustrating the operation of a 
software amplification system according to a sec- 
ond embodiment of the present Invention; and 

Fig. 8 is an example control file including control in- 
formation according to the second embodiment of 
the present invention. 

Detailed Description of the Invention 

[0010] Fig. 1 illustrates a design information storage 
system 5 according to the preferred embodiment of the 
present invention. The system 5 includes a computer 
10, connected to Input devices 30 and output devices 
40. The computer 10 includes a central processing unit 
(CPU) 52 connected to a random access memory 
(RAM) 54, a read-only memory (ROM) 56 and a mass 
storage device 50. The input devices 30 allow human 
interaction with and data Input to the computer 10. Ac- 
cordingly, the input devices 30 include input compo- 
nents such as a keyboard, a mouse, a screen, a scan- 
ner, a disk drive, and other devices known for inputting 
data to the computer 10. The output devices 40 receive 
output data from the computer 10. The output devices 
40 include but are not restricted to a printer and a 
screen. As an alternative, both the input devices 30 and 
the output devices 40 may be a modem, a network con- 
nection or off-line storage unit which communicates with 
the computer 10 via propagated signals 80 and 90. 
[0011] A design information database 60 Is stored In 
the mass storage device 50 which may be a hard disk, 
floppy disk, optical disk, etc. The memory 50 also stores 
a computer program 70 which instructs the computer 10 
to perfomr) the software amplification method according 
to the present invention when executed. In other words, 
whether loaded from the memory 50 or from the Input 
devices 30 into the computer 10, the computer program 
70 transforms the computer 10 into a special purpose 
machine that Implements the Invention. More particular- 
ly, each step of the Inventive method transforms at least 



a portion of the computer 10 into a special purpose com- 
puter module implementing that step. 
[0012] Other embodiments of the invention include 
firmware embodiments and hardware embodiments 

5 wherein the inventive method is programmed into 
firmware (such as EPROM, PROM or PLA) or wholly 
constructed with hardware components. Constructing 
such firmware and hardware embodiments of the inven- 
tion would be a routine matter to one of ordinary skill 

10 using known techniques. 

[001 3] Still further, the invention disclosed herein may 
take the form of an article of manufacture, such as a 
computer-usable medium, including a computer-reada- 
ble program code embodied therein; wherein the com- 

15 puter-readable code causes the computer 1 0 to execute 
the Inventive method. 

[0014] The database 60 Is relational or object oriented 
as understood by one skilled in the art, and stores the 
desired design information. The structure of the data- 

20 base 60 is designed in accordance with the type of input 
design information or in accordance with the anticipated 
uses of the information. The database 60 Is preferably 
constructed using a commercially available database 
system such as Microsoft Access®. 

25 [0015] The database 60 stores different types of de- 
sign data such as message sets, Finite State Machines 
(FSMs), and rules based sets decoded from an input 
structure, such as a graphical design diagram, program- 
ming code, database entry form or requirement docu- 

30 ment, into a user-defined structure that is accessible for 
encoding into at least one different output structure, 
such as a graphical design diagram, programming code, 
database entry form or requirement document A graph- 
ical design diagram is a drawing that represents design 

35 information. Example graphical design diagrams in- 
clude flowcharts, procedural roadmaps. block dia- 
grams, business diagrams, network diagrams, facilities 
management diagrams, and industrial process dia- 
grams. A requirements document describes the design 

40 and operational characteristics, protocols, functionality 
and requirements of a system or product. Design data 
can be stored in the database 60 according to the relat- 
ed Application No. Unknown, entitled METHOD AND 
APPARATUS FOR STORING DATA AS LIQUID INFOR- 

45 MATION, filed on the same date by the same inventor 
as the subject application, and hereby incorporated by 
reference In Its entirety. 

[0016] Fig. 2 Illustrates the operation of the software 
amplification system according to a first embodiment of 

50 the present invention. At step S202, a user selects a da- 
tabase 60 in the memory 50 that stores the specific type 
of design Information. That is, if the design information 
Is In the form of a FSM, then the database 60 will have 
a structure specific to a FSM and include fields such as 

55 current state, next state, event, and an event action. Be- 
sides being stored in the memory 50, the database 60 
could be Input from one of the Input devices 30 such as 
a disk drive, modem, network connection, or offline stor- 
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age unit which communicates via a propagated signal 
80. 

[0017] At step S204, the user selects an empty control 
file. The control file defines how the design information 
in the database 60 is identified by the computer 10 so 
that the CPU 52 knows how and where to apply the da- 
tabase information. Template Information and control in- 
formation will be stored in the control file as described 
below. The information stored in the control file therefore 
depends on the specific object structure and the type of 
design data. For example, a FSM flow chart will have a 
different control file than a requirements document or 
even a FSM block diagram because the objects have 
different input structures. That is, a flow chart for a FSM 
graphical design diagram, for example, includes geo- 
metric shapes for every state, event and action that de- 
fines the operation listed in the geometric shape. How- 
ever, a requirements document and block diagram gen- 
erally do not use shapes for every state, event and ac- 
tion. 

[0018] At step 8206, the user enters template infor- 
mation specifically configured for both the database 60 
and the type of output object desired. The template in- 
formation is preferably plain text which is essentially a 
parameterized sample or template of the desired output. 
The template information is therefore format-specific in- 
formation that Is important to the arrangement of the ob- 
ject. If the desired object is a requirements document, 
then the template information includes fonts, tab set- 
tings, spacing, page numbers, paragraph numbers, 
page breaks, and text. If the object is a computer pro- 
gram, then the template Infomnatlon is fomiat-speciflc 
information relating to comments, keywords, formatting, 
and language-specific characteristics of the code. If the 
objects is a graphics design diagram, then the template 
Infomiation is format-specific information such as the 
Identification and location of the boxes, direction and 
length of the connecting lines, and page numbers. The 
template information also includes template variable 
names that corresponds to a specific value provided by 
control information, as described below. 
[0019] At step S208, a user enters control Information 
into the control file. The control information includes da- 
tabase queries to obtain and apply desired information 
stored in the database 60. Specifically, the control infor- 
mation includes instruction lines for advising the CPU 
52 how to manipulate the design Infomnatlon In the da- 
tabase 60. The user enters the Instruction lines gener- 
ally at locations in the control file amongst the template 
information where the user wants the instruction lines to 
be executed. That is, if the user desires specific infor- 
mation from the database 60 to be entered between two 
lines of the template information stored In the control 
file, then the user enters the applicable database query 
instruction line between the two lines of template infor- 
mation. The instruction lines include well-known 
processing language commands such as lf_then_else 
statements, do_until loops, do_whlle loops, for all loops. 



go to commands, begin and end commands, execute 
and store commands, stream manipulation commands, 
and data manipulation commands for one or several da- 
tabases. Accordingly, the user can develop an indivldu- 
5 alized output as desired. One skilled in the art. will read- 
ily appreciate from the forgoing that any well-known 
computer language could be adapted for use as the 
commands in the control information. 
[0020] The database queries in the control informa- 
tion take the form of, for example, well-known database 
query language statements, whereby the appropriate in- 
formation Is retrieved from the database 60 as a query 
result. A query field name is an indicator to extract from 
the current record of the query result the specific design 
information contained in the database field correspond- 
ing to the field name. Consequently, when the control 
Infomnatlon Includes a query field name, the query field 
name is filled with specific information extracted from 
the database 60 as the query field name is encountered. 
The control information also includes processing loops, 
thereby causing repeated processing of the database 
60 until the queried fields are exhausted. In this way. the 
control file is able to direct the computer 10 to generate 
an object that is much larger than the control informa- 
tion. 

[0021] At step 8210, the user enters a rules set spe- 
cifically configured to process the control file and output 
the desired object. The rules set is accessed by the CPU 
52 to define how the template information and control 
information in the control file is identified by the compu- 
ter 10 so that the CPU 52 knows what to output as the 
object. The rules set Includes rules Instructing the CPU 
52 on how to recognize and process text, template var- 
iables, processing language commands and query field 
names to manipulate the design information In the da- 
tabase with respect to the control file. 
[0022] At step 8212. the CPU 52 applies the rules set 
to the control file to manipulate the database 60 and pro- 
duce output In a format specified by the control file. If 
the line is a text line, then the line is output to the object 
in its textural form. If the text includes a template varia- 
ble, then the computer 10 finds the rule In the rules file 
that recognizes the template variable and substitutes 
the corresponding text Indicated by the rule into the tem- 
plate variable. If the line is a processing language com- 
mand, then the computer 10 processes the command. 
If the line Is a query field name, then the computer 10 
extracts from the current record of the query result the 
specific design Infomnatlon contained in the database 
field corresponding to the field name. The rules set can 
be created by the user for the particular control file, or 
the rules set can be stored and selected by the user. If 
the user selects the previously stored rules set, then the 
user can edit the stored rules set as desired for the par- 
ticular control file. 

[0023] The operation of the present invention will now 
be described in detail with reference to specific exam- 
ples of preferred embodiments. Fig. 3 illustrates a de- 
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sign information database 60 storing design information 
using the terminology of the well- known finite state ma- 
chine (FSM) symbology. Accordingly, the design infor- 
mation is expressed as a series of states, events and 
event actions. The design information stored in the da- 
tabase 60 includes the states, events, and event actions 
of a soda machine operation design. 
[0024] The fields of the database 60 are "current 
state", "event", "next state", and "event action". The 
"current state" field identifies the placement of standing 
within a process at a given instance. The "next state" 
field Identifies the following placement of standing. The 
"event" field identifies the condition required to shift from 
the "current state" to the "next state." The occurrence of 
an event from a specific state may also trigger an action 
identified in the "event action" field. 
[0025] As shown In step S202, the user selects data- 
base 60, which, according to Fig. 3, has design Informa- 
tion stored therein. The design information in the data- 
base 60 will be output in a requirements document, as 
shown below. 

[0026] As shown In steps S204 and S206. the user 

opens an empty control file and enters template infor- 
mation therein to instruct the computer 10 how to format 
the desired object. The user could also select a control 
file having template information previously stored there- 
in. For example, the user might enter a control file having 
template information as shown in Fig. 4, which is the 
template information of a requirements document for 
describing the operation design of a soda machine. The 
template information contains format-specific informa- 
tion that shows the paragraph breaks, fonts, tab settings 
and spacing of the desired object. The format of the tem- 
plate information is particular to the type of object dis- 
played, but is not specific to the type of information used 
in the object. That is, the requirements document tem- 
plate is different than a graphical design diagram tem- 
plate, but could provide the format for a different type of 
design information such as message sets and rules 
based sets, or design data based on FSM symbology. 
[0027] As shown in step S208. a user enters control 
Information Into the control file Fig. 5 Illustrates the ex- 
ample control file with the template information as 
shown in Fig. 4 and with user added control instructions 
idenfified by a "< control >" keyword. The user enters 
the control information in the control file where the user 
wants the control Information to be executed. That is, 
the user intermixes the control information with the tem- 
plate information, so that, upon execution of the control 
file, the control information and template information are 
processed in the order they are accessed. The control 
information is stored in the control file to direct the re- 
trieval of desired design information from the database. 
In Fig. 5, the control Information will instruct the CPU 52 
to select all the fields and records of database 60, and 
for all of the records, to output the text "go from", "to", 
"upon", and "and", along with the design information ob- 
tained by the database queries listed within the { } in- 



dicators. In this example, the control information is lo- 
cated at the end of the control file following the template 
information, so that the control information is executed 
after the template informafion is executed. However, the 
5 user can enter the control information in the control file 
where the user wants the control instruction to be exe- 
cuted. 

[0028] As shown In step S210, a user enters a rule 
set to execute the control file and produce the desired 
10 object based on the rules. For example, a user might 
enter the following rules to instruct execution of the con- 
trol file listed in Fig. 5 to produce a requirements docu- 
ment: 

15 (Rule 1) apply rules 2-11 to each line of control file 

(Rule 2) Output text to output device or storage de- 
vice 

20 (Rule 3) Recognize data in { } as database field 

(Rule 4) Recognize data in / / as template variable 

(Rule 5) Recognize [ ] as text to output if data in { } 
25 exists 

(Rule 6) Recognize "select" as access indicated 
portion of database 

30 (Rule 7) Recognize "for all" as process loop while 
condition true 

(Rule 8) Recognize "end for all" as end of loop 

35 (Rule 9) Recognize "next record" as go to next 
record of database 

(Rule 10) Recognize /type of data/ as "FSM sym- 
bology" 

40 

(Rule 1 1 ) Recognize /list of fields/ as "current state; 
next state; event; event action" 

(Rule 12) Recognize <control> as control instruc- 
ts tion line 

[0029] As shown In step S212, the CPU52 applies the 
above rules set to the control file of Fig. 5 to manipulate 
the database 60 and produce an object in the fomiat 

50 Specified by the control file. Based on Rules 1 and 2, the 
computer 1 0 begins creating the object by outputfing the 
first line of text in the control file beginning with "RE- 
QUIREMENT:" to the output device 40 as shown in Fig. 
6. Based on Rules 1 and 2, the computer 10 outputs the 

55 next line of text beginning with "SUMMARY:" to the out- 
put device 40. Based on Rules 1.2,4, and 1 0, the com- 
puter 1 0 substitutes "FSM symbology" for /type of data/ 
in the following line of text and outputs that line of text 
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to the output device 40. Based on Rules 1 , 2» 4, and 11 , 
the computer 10 Inserts text "current state; next state; 
event; event action" in place of /list of fields/, and outputs 
the line of text to the output device 40. Based on Rules 
1 and 2, the computer 10 outputs the text "PROCESS- 
ING:" to the object. 

[0030] Based on Rules 1 , 6 and 12, the computer 10 

opens all fields and records of the database 60. Based 
on Rules 1 , 2, 3 and 7, the computer 10 processes the 
lines within the "for all" loop and outputs the next lines 
of the object by (1) outputting "go from". (2) obtaining 
the first or next record in the "current state" field of da- 
tabase 60, (3) outputting that record, (4) outputting "to", 

(5) obtaining the record in the "next state" field of the 
database 60 associated with the record obtained from 
the "current state" field, (6) outputting the obtained 
record. (7) outputting "upon", (8) obtaining the record In 
the "event" field of the database 60 associated with the 
record obtained from the "current state" field, and (9) 
outputting this record. Based on Rules 1, 3 and 5, the 
computer 1 0 does not output text "and" because no data 
exists In the data field event action. Based on Rules 1. 
8 and 12, the computer 10 goes to the next record of the 
database 60, and returns to the for all control instruction 
line and proceeds to process the control instruction 
lines. 

[0031] Continuing processing In this manner, eventu- 
ally the last record of database 60 is reached. Based on 
Rules 1, 2 and 3, the computer 10 forms and outputs 
the next line of the object as shown In Fig. 6 by (1 ) out- 
putting "go from". (2) obtaining the last record in the "cur- 
rent state" field of database 60, (3) outputting that 
record, "Need 25", (4) outputting "to", (5) obtaining the 
last record in the "next state" field of the database 60, 

(6) outputting the obtained record, "idle", (7) outputting 
"upon". (8) obtaining the last record In the "event" field 
of the database 60, and (9) outputting this record, 
"GotQuarter". Based on Rules 1, 2, 3 and 5, the com- 
puter 10 outputs "and", obtains the last record in the 
"event action" field of the database 60, and outputs this 
record ."DIspenseCan". Based on Rules 1, 8, 9 and 12, 
the computer 10 exits the control file because no data- 
base records remain unprocessed. 

[0032] The template information and control informa- 
tion that make up the control file and the-rule set only 
need to be designed once for this type of design infor- 
mation and structure. That Is. once the control file of Fig. 
5 and the rule set discussed above are produced, the 
computer 10 can manipulate database 60 or any other 
similarly structured database to create a requirements 
document from the design Information stored In the da- 
tabase. This provides the benefit of assembling and for- 
matting objects by providing a database 60 having new 
format independent design information and therefore al- 
lows the user to produce software objects using minimal 
manual Intervention. 

[0033] The desired Infomiatlon from database 60 is 
manipulated into a type of pseudo-code In the created 



requirements document page. It is readily appreciated 
that the design information from the database 60 could 
be converted into a program language such as Pascal, 
Fortran, C/C++, Lisp, Basic, etc. simply by applying a 
5 different user created control file. The program languag- 
es are therefore another object or software product that 
can be assembled and produced by the present inven- 
tion. 

[0034] The second embodiment of the present inven- 

10 tion will now be described for producing an object from 
the database 60. Fig. 7 illustrates the operation of the 
software amplification system according to a second 
embodiment of the present invention. Steps 8702-706 
are identical to steps S202-S206 of the first embodiment 

15 of the present invention, as discussed above with re- 
spect to Fig. 2. Therefore, at step S702, a user selects 
a database 60 In the memory 50 that stores the specific 
type of design information. At step S704, the user se- 
lects an empty control file that defines how the design 

20 information in the database 60 is identified by the com- 
puter 10 so that the CPU52 knows how and where to 
apply the design Information stored In the database 60. 
At step S706, the user enters template Information spe- 
cifically configured for both the database 60 and the type 

25 of output object desired. 

[0035] At step S708, the user converts the template 
Infomiatlon stored in the control file into programming 
code format. Specifically, the user converts the plain text 
into programming code by inserting print commands be- 

30 fore the lines of text. The print commands are formatted 
in a specific programming format for recognition by a 
commercial language compiler as print commands. 
[0036] At step S710, the user enters control informa- 
tion into the control file. The control information includes 

35 database queries to obtain and apply desired informa- 
tion stored in the database 60 In a similar format as the 
control Information of the first embodiment described 
above in regards to step S208 of Fig. 2. In other words, 
the control information includes instruction lines for ad- 

40 vising the CPU52 how to manipulate the design infor- 
mation in the database 60. However, in contrast to the 
control Information of the first embodiment, the control 
information entered In step 710 is structured in the for- 
mat of a commercial programming language. This pro- 

45 vides the user with the benefit of the full capabilities of 
the underlying standard programming language. Ac- 
cordingly, the available Instruction lines of the control in- 
formation can include all of the available commands and 
functionality of the standard programming language. 

50 The database queries and control Information is entered 
in the form of well-known database query language 
statements In a similar manner as the database queries 
are structured for the first embodiment of the present 
invention as described above and in relation to step 

55 S208. Consequently, the well-known compiler for the 
standard programming language may need to be mod- 
ified to handle the functionality of these additional state- 
ments. After step S710 is completed, the control file Is 
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in the format of a control program written in the desired 
standard programming language. 
[0037] At step S712. the computer 10, produces the 
desired object based on the control file and the design 
information. The control file is compiled by the standard 
program language compiler modified as discussed 
above and is executed by the CPU52 to produce the 
object. 

[0038] The operation of the present invention will now 
be described in detail with reference to a specific exam- 
ple of the second embodiment. The example is similar 
to the specific example of the first embodiment de- 
scribed above, and provides a control file that retrieves 
design information from the database 60 and produces 
as the object the excerpt of the requirements document 
illustrated in Fig. 6. 

[0039] As shown in step S702, the user selects data- 
base 60, which, according to Fig. 3, has design informa- 
tion stored therein. As shown in steps S704 and S706, 
the user opens an empty control file and enters template 
information therein to instruct the computer 1 0 how to 
format the desired object. Steps S702, S704, and S706 
are generally the same steps as S202, S204, and S206 
discussed above with respect to Fig. 2. 
[0040] At step S708. the user converts the template 
information into programming code format. The user 
converts the template infomriatlon into the programming 
code format by converting the text only lines of the tem- 
plate information into print statements in the format of 
the standard programming language used to provide the 
control information. The print statement is formatted as 
required by the applied standard programming lan- 
guage. That is, each line of text is preceded by a "Print" 
statement in the format of the programming language. 
Upon reading the print statements, the computer 10 
prints the text to the output object. Fig. 8 illustrates an 
example of the converted template information at the 
first 8 lines of a control file. Fig. 8 is an example control 
file written in Visual Basic programming language in- 
cluding control information according to the second em- 
bodiment of the present invention. In Fig. 8, the first 8 
lines of text are preceded by "Print" statements to in- 
struct computer 10 to print the lines of text. 
[0041] At step S710, the user enters the control infor- 
mation into the control file. In Fig. 8, the control informa- 
tion includes the non-textual instructions "Print #fd" "set 
rs", "do until", "ir and "move next" for Instructing the 
CPU 52 how to manipulate the design information in the 
database 60. File descriptor #fd identifies an output ob- 
ject file. Record set rs identifies the selected database 
60. The control information for this example is written in 
Visual Basic programming language, but could be writ- 
ten in other well-known standard programming languag- 
es, such as Pascal. Fortran, C/C++, Lisp and SQL, to 
control the interaction with the database 60 and output 
the desired object. 

[0042] As shown in step S712, the control file Is exe- 
cuted by the CPU52 using the standard programming 
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language. The CPU52 processes each line of the con- 
trol file to form the object. Based on the print commands, 
the computer 10 outputs the first 8 lines of text, which 
includes blank lines of text. Based on the set command, 

5 the computer 1 0 selects and opens all fields and records 
of the database 60. Based on the do_until command, 
the computer 10 executes the program code within the 
loop for all the records of the database 60. The computer 
10(1) prints "go from", (2) obtains the first or next record 

10 of the "current state" field of database 60, (3) outputs 
that record, (4) prints "to", (5) obtains the record in the 
"next state" field of the database 60 associated with the 
record obtained from the "current state" field, (6) outputs 
the obtained record, (7) prints "upon", (8) obtains the 

15 record In the "event" field of the database 60 associated 
with the record obtained from the "current state" field, 
and (9) outputs this record. If the record In the "event 
acfion" field of the database 60 has informafion stored 
therein, then the computer 10 outputs "and", obtains the 

20 record in the "event action" field of the database 60 as- 
sociated with the record obtained from the "current 
state" field, and output the record. However, for the first 
three records of the database 60, the computer 10 does 
not output the text "and" because no data exists in the 

25 "event action" field. 

[0043] The computer 10 then executes the com- 
mands in the do_untll loop for the next record and con- 
tinues processing in this manner for all of the records. 
[0044] While the method of converting database de- 

30 sign informafion into usable formats has been described 
with respect to design informafion expressed in FSM 
symbology and conversion Into a requirements docu- 
ment, the method of the present invention is not limited 
to these forms of expression, or the databases and con- 

35 trol files explained in association therewith. Instead, one 
skilled in the art would readily appreciate from the fore- 
going disclosure how to develop documentation and 
code objects from FSMs, message sets or rule based 
sets stored in a database. The documentafion and code 

40 objects include at least programming code, a require- 
ments document, a WWW page, a design specificafion. 
Input/output Interfaces, GUI pages, and hardware and 
software operating and maintenance procedures. 
[0045] It will also be understood that the steps of the 

45 invention can be implemented in different orders. That 
is. step S202 can be executed before step S204, before 
step S206, before step S208 or before step S210 be- 
cause the retrieval of the database 60 is executed Inde- 
pendently of the formation of the control program. In the 

50 same manner, step 3702 can be executed before any 
one of steps S704, S706, S708, S71 0 or S71 2. In addi- 
tion, the user can create a new control file or select a 
previously created and stored empty control file, and en- 
ter template informafion into the control file, as de- 

55 scribed for steps S204 and S206, or the user can input 
a previously created applicable control file having the 
template Information already stored therein. Further, the 
template information and control Infomiation can be cre- 
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ated and then stored into a control file. 
[0046] It should be apparent from the aforementioned 
description and attached drawings that the concept of 
the present application may be readily applied to a va- 
riety of preferred embodiments including those de- 5 
scribed herein. Accordingly, the scope of the invention 
described in the instant application should be limited 
solely by the appended claims. 

Claims 

1. A method for retrieving design information from a 
database and producing an object from the data- 
base information, comprising the steps of: 

(a) accessing a database having design infor- 
mation, the database format structured for a 
type of design information; 

(b) providing template information representing 
a parameterized sample of a desired object; 

(c) providing control information designating 
the design information to be retrieved from the 
database; and 

(d) producing a desired object based on the pa- 
rameterized sample, the control information 
and the design information. 

2. The method of claim 1 , further comprising 

(e) providing rules for processing the control 
information and template information, and wherein 

the step (d) produces the desired object 
based on the rules, the modified parameterized 
sample, the control information and the design in- 
formation. 

3. The method of claim 2, wherein 



6. The method of any of the preceding claims, wherein 
the step (b) provides previously stored template in- 
formation representing the parameterized sample 
of the desired object. 

7. The method of any of the preceding claims, wherein 
the step (c) provides previously stored control infor- 
mation designating the design infomiation to be re- 
trieved. 

8. The method of any of claims 1 to 5, wherein the step 
(b) includes the step of receiving user input speci- 
fying the template information. 

9. The method of any of claims 1 to 6 or claim 8 , 
wherein the step (c) includes the step of receiving 
user input specifying the control Information. 

10. The method of any of the preceding claims, further 
comprising (f) converting the template information 
into programming code. 

11. The method of any of claims 1 to 9, wherein the tem- 
plate information is formatted in programming code. 

12. An apparatus for amplifying design information into 
software products comprising means arranged to 
carry out each step of a method as claimed in any 

of the preceding claims. 

13. A computer program embodied on a computer- 
readable medium for producing an object from da- 
tabase information, comprising source code seg- 
ments for causing a computer to carry out each step 
of a method as claimed In any of claims 1 to 11. 

14. A computer data signal for producing an object from 

database information, comprising signal segments 
for carrying out each step of a method as claimed 
in any of claims 1 to 11. 
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the step (b) provides template information in- 
cluding text and keywords representing the pa- 
rameterized sample of the object, the keywords 
indicating placement of specific text, and 4S 

the step (e) replaces the keywords with the spe- 
cific text. 



4. The method ofanyofthe preceding claims, wherein so 
the type of design information includes one of mes- 
sage sets, Finite State Machines, and rules based 
sets. 



5. The method of any of the preceding claims, wherein 55 
the object is one of documentation, pseudo code, 
program code, and hardware and software mainte- 
nance procedures. 
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REOUIREHENT: Soda Machine Operation Design 

SyMHARY: This design defines the operation of a coin 
operated soda iachine using /type of data/ 

FiaOS: /list of fields/ 
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REQUIREMENT: Soda Machine Operation Design 

SUHHARY: This design defines the operation of a coin 
Operated soda iachine using /type of data/ 

FIELDS: /list of fields/ 

PROCESSING: 

<control> select all fields and records of database 80 
<control> for all records in database 

0 from {current state) to {next state) upon (event) [ and 

event action) 1; 

<control> next record 
<control> end for all 
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REQUIREHENT: Soda Machine Operation Design 

SUMMARY: This design defines the operation of a coin 
operated soda nachine using FSH synbology 

FIELDS: current stat; next state; event-, event 
action 

PROCESSING: 

Go from idle to Need75 upon UserSelectSodd: 

Go froD Need75 to NeedSO upon GotQuarter: 

Go froiB NeedSO to Need25 upon GotQuarter j 

Go from Need25 to idle upon GotQuarter and DispenseCan; 
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REQUIREMENT: Soda Machine Operation Design' 

SUMMARY: This design defines the operation of a coin" 
Operated soda machine using FSM symbology' 

FIELDS: current state; next state; event; event 



PROCESSING:" 



Set rs = databaseGO.openrecordset (Open all fields and records of 
database GO) 

do until rs.endOf Records 

Print ifd. " go from rs.currentState; * to rs.nextState; 

" upon rs. event; 
If rs.eventAction is not null then 

Print #fd, " and rs.eventAction; * •/ 

Endif 
rs. movement 

Enddo 
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